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Digital Databus 

The invention relates to a brake system for a railway vehicle, in particular a brake system 
incorporating wheel slide and/or wheel spin protection. 

Railway vehicle braking systems incorporating wheel slide control and wheel spin control 
have established themselves in recent years. Both wheel slide and wheel spin stem from 
low wheel to rail adhesion. Wheel slide typically occurs when braking a railway car and 
wheel spin when the car is accelerating. 

A typical wheel slide control system comprises a plurality of sensors on each axle of the 
vehicle, which sensors are adapted to measure the speed of rotation of the axle. The 
sensors are individually wired back to a central vehicle brake control unit. In use, the. 

outputs of the sensors are then fed to the brake control unit, which compares the values^ 

.■I 

with those of adjacent axles and if the difference exceeds a pre-determined limit, releases. ;* 
and re-applies the brake pressure until the speed falls within acceptable limits. t 

' '{r 

This system has proven itself in practice and leads to improved braking performance and* 
reduces the probability of damage to wheels and track. However, the known solutions use. 
a sampling cycle of 10ms, which requires a significant amount of resources, back to the 
brake control unit, which is usually located on the vehicle drive unit. 

According to the invention there is provided a brake system for a railway vehicle, which 
vehicle comprises a plurality of bogies, each of which bogies has at least one axle, wherein 
at least some of said axles are provided with axle speed sensors adapted to measure the 
speed of rotation of the respective axle, the output of the axle speed sensor being fed to a 
data processor, wherein, the data processor is provided with local intelligence so as to 
permit individual control of brake pressure on.each axle or bogie or car, the data processor 
being adapted to communicate with a brake control unit via a databus, the sensor outputs 
being processed so that the data can be communicated between , the data processor and 
further data processors, which further data processors are adapted to process sensor outputs . 
on further axles or bogies'. : - ; r . \/\v. : V rV" • ■■.'•i-ii* " : 
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Preferably, wherein each axle is provided with at least one axle speed sensor. 

Preferably, wherein the databus comprises a network cable or a radio link. Preferably, at 
least one bogie per car is provided with a brake control unit adapted to provide wheel spin 
and/or wheel slide control on axles on that bogie. Preferably, the data processor for each, 
bogie on the car is adapted to communicate with the brake control unit via the axle speed 
sensors. Preferably, each bogie per car is provided with a brake control unit adapted to 
provide wheel spin and wheel slide control on axles on that bogie. 

In a preferred embodiment, the system is installed in a multiple vehicle having a databus 
extending substantially along said multiple vehicle, wherein the brake pressure on one axle 
per multiple unit vehicle is forcibly released so as to permit determination of the ground 
speed of the vehicle. Preferably, the brake pressure on two axles is forcibly released to 
determine the ground speed. Preferably, a further databus is provided in parallel to the first 
databus to provide redundancy. 

Exemplary embodiments of the invention, will now be described in greater detail with 
reference to the drawings in which: 

Fig. 1 shows a schematic of a railway vehicle brake system; 

Fig. 2 shows a brake system architecture; 

Fig. 3 shows a second brake system architecture; 

Fig. 4 shows a third brake system architecture and 

Fig. 5 shows a fourth brake system architecture. 

Fig. 1 shows a schematic of a brake system for a railway vehicle 10 comprising first and 
second axle speed sensors 1,2 adapted to measure the speed of an axle 3 and third and 
fourth speed sensors 4,5 adapted to measure the speed of a second axle 6 on the same bogie 

. as axle 3. The output of the axle speed sensors is then fed to a data processing unit 7, 
where the signals are processed. The data processor undertakes the signal processing of 

• the speed sensor outputs and can provide logical instructions to the brake actuators. 



The second bogie of the .car 10 also comprises first and second axle speed sensors 11,12 
adapted to measure the speed of an axle 13 and third and fourth speed sensors 14,15 
adapted to measure the speed of a second axle 16 on the same bogie as axle 13. The output 
of the axle speed sensors is then fed to a further data processing unit 17, where the signals 
are processed. The processed signals are then fed via an in-car bus 18 to the- data, 
processing unit 7. 

The data processing unit 7 is connected to a train bus 19, which runs along the entire length 
of the vehicle. To ensure safety a redundant emergency loop 20 is provided. The train is 
provided with a main brake control unit 25 which is connected to the train bus 19 and 
emergency loop 20 and in use provides the main brake actuation signal to the data 
processing units 7 and 17. The data processing units 7 and 17 are provided with local 
intelligence to permit a distributed control over the brake system. Under a distributed 
control system the brake pressure is applied on a per bogie basis rather than on a per car 
basis as with conventional braking systems. : i 

As the control of the brakes is determined locally and there is no need for the axle speed 
sensor to supply a signal to a central data processing unit, which then has to apply a 
pneumatic signal to the braking system. Due to the speed at which such signals can be 
transmitted, in known systems the axle speed is typically sampled at 1 0ms intervals for the 
wheel slide protection to be effective. The introduction of local or distributed control of 
the brake pressure permits a much slower cycle time to be used and it is possible to match 
the performance of wheel slide protection using cycles an order of magnitude longer. 

To enable communication between the locally intelligent brake valves and data processing 
units 7,17, the vehicle is effectively networked using the train bus 19. As an alternative to 
the train bus 1 9, it would be possible to use a radio link. 

In the event of failure of a brake unit, the local control of brake pressure within a network 
has a. further advantage in that it allows for intelligent failure management. In a standard 
braking system, the brake pressure to be applied is determined centrally and althoujgh the 
pressure applied at individually axles may vary in some systems to allow a smoother 
braiking performance, this occurs in a pre-determined manner. In the event of failure there 



is simply a loss of performance. With local control, when a fault is detected, it is possible 
to increase the brake pressure on adjacent bogies to compensate for the loss of the brake 
pressure at one axle or bogie to allow for the missing brake performance of the inoperative 



unit. 



A standard method of determining the vehicle ground speed of a moving train is to 
measure the true axle speed by forced release of one axle per vehicle, in which the brake 
pressure at one axle is released so that the axle then accelerates to the actual vehicle speed. 
The actual vehicle speed can be determined once the acceleration falls within a predefined 
level. For multiple unit trains, this has a considerable disadvantage in that the braking 
effort will be diminished if more than one axle per vehicle is released. As in a multiple 
unit the databus will generally extend along the whole of the vehicle, only one axle need be 
released per vehicle. Although the distributed intelligence can compensate for the loss of 
performance, the temporary loss of brake pressure at one axle will not unduly affect 
performance. In some cases, the forced release of a single axle can give a false signal. For 
safety reasons, the release of two axles per databus segment would provide a more accurate 
figure. 

Figures 2 to 5 show schematically various variations on the brake system architecture, 
where like numbers refer to like parts in the preceding description. 

Figure 2 shows an architecture in which each data processor 7 is provided with an 
associated wheel slide protection control unit for two axles with two sensors 1,2,4,5 each 
being associated with a respective axle. The output of sensors 1,2 is fed to the data 
processor 7. The data processor 7 converts the sensor oulputs to the appropriate digital, 
format and then passes the signal to the wheel slide protection control Unit 30. The unit 30 
is also adapted to provide wheel spin control but in some instances, wheel spin control may 
be provided.by other means. . The output of sensors 4,5 is fed to a further data processor 
. which is provided with its own wheel,slide and spin control unit:. The combined data 
processor and wheel slide control unit function as a brake control unit, which in use can 

• control the brake pressure independently of the main brake control unit .25. The wheel 

• slide/spin control unit is' connected to the digital databus and. in use ; cm therefore 



communicate with other brake control units associated with other bogies on the vehicle. 
The system therefore provides distributed brake control.. 

Figure 3 shows an architecture for a two bogie car, again comprising four sensors 1,2,4,5, 
with one sensor being provided per axle. It would also be possible to have two sensors per 
axle. In this case the sensors 1,2 output signals to a first data processor 7 and the sensors 
4,5 to a second data processor 17. The data processors 7 and 17 are spatially located in the 
vicinity of the respective bogie, which reduces the amount of cabling required. The 
processed output of the data processors 7 and 17 is transmitted to the databus 18. The 
wheel slide protection control unit 30 is also connected to the databus 18 and is adapted to 
control the brake system. 



car. 



Figure 4 shows an architecture for a two bogie car and a further bogie from an adjacent 
In this variant wheel slide protection control unit 30 is adapted to control the wheel slide 
protection on the adjacent car as well as the car on which it is physically located. This has 
some benefits in reducing material costs and weight savings without compromising 
performance. 

Figure 5 shows the simplest architecture for a single bogie with four sensors j, 2,4,5 
feeding to a data processor 7. The data processor 7 converts the sensor outputs 'to the 
appropriate digital format and then passes the signal via the databus 18 to the wheel spin 
and/or slide protection control unit 30. 

Figure 6 shows a further embodiment, in which only one data processor 7 and wheel slide 
control unit 30 is provided per car. Axle speed sensors 1,2,4,5 are provided on a per axle 
or per bogie basis and the output of the sensors is then fed back to the data processor 7, 
which then passes the signal to the databus 18. 

Although the commonest form of bogie in modem railway systems comprises a plurality of 
axles mounted on a support which also provides the suspension between the wheel/axle 
and the body of the vehicle, the term bogie should be understood as also encompassing a 
single axis system, where a single axleis connected to a body via a bogie, the bogie being, 
the connection between the axle and the body, such as the suspension. : " 



Claims .... 

1. A brake system for a railway vehicle, which vehicle comprises a plurality of 
bogies, each of which bogies has at least one axle, wherein at least some of said axles are 

• provided with-axlespeed sensors adapted to measure the speed of rotation of the respective, 
axle, the output of the axle speed sensor being fed to a data processor, wherein the data 
processor is provided with local intelligence so as to permit individual control of brake 
pressure on each axle or bogie or car, the data processor being adapted to communicate 

. with a brake control unit via a databus, the sensor outputs being processed so that the data 
can be communicated between the data processor and further data processors, which 
further data processors are adapted to process sensor outputs on further axles or bogies. 

2. A brake system according to Claim 1, wherein each axle is provided with at least 
one axle speed sensor. 

3. A brake system according to Claim 1 or Claim 2, wherein the databus comprises a 
network cable or a radio link. 

4. A brake system according to any one of Claims 1 to 3, wherein at least one bogie 
per car is provided with a brake control unit adapted to provide wheel spin and/or wheel 
slide control on axles on that bogie. 

5. A brake system according to any one of Claims 1 to 4, wherein each bogie per car 
is provided with a brake control unit adapted to provide wheel spin and/or wheel slide 
control on axles on that bogie. 

6. A brake system according to any one of Claims 1 to 5, wherein the system is 
installed in a railway vehicle comprising multiple vehicles having a databus extending 
substantially along said multiple vehicles, wherein the brake pressure on one axle per 
multiple unit vehicle is forcibly released so as to permit determination of the ground speed 
of the vehicle. ' < " . / 
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" 7- A brake system according to Claim 6, in which the brake pressure on two axles is 
. forcibly released to determine the ground speed. 

8. A brake system according to any one of Claims 1 to 7, in which a further databus is 
provided in parallel to the first databus to provide redundancy. 



Abstract ' 
Di gital Databus 

■A brake-system for a railway vehicle, -wherein the axles of the vehicle are provided, with 
axle speed sensors 1,2,4,5 adapted to measure the speed of rotation of the respective axle. 
The output of the axle speed sensor being fed to a data processor 7, which is provided with 
local intelligence so as to permit individual control of brake pressure on each axle or, 
alternatively on each bogie or car. The data processor 7 communicates, in use, with a 
brake control unit via a databus 18, the sensor outputs being processed so that the data can 
be communicated between the data processor 7 and further data processors 17, which 
further data processors are adapted to process sensor outputs . on further axles or bogies. 
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